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Abstract 
Microbial Resistance to antibiotics is on the rise, in part because of inappropriate use 
of antibiotics in human medicine but also because of practices in the agricultural 
industry. Intensive animal production involves giving chicken large quantities of 
antibiotics to promote growth and prevent infection. These uses promote the 
selection of antibiotic resistance in bacterial populations. The resistant bacteria from 
agricultural environments may be transmitted to humans, in whom they cause 
disease that cannot be treated by conventional antibiotics. The objective of this study 
was to investigate the antibiotic resistance of bacteria isolated from commercial 
broiler chicken farms and village chicken farms.  
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Introduction 
In modern food animal production, antimicrobial agents are used in one of four 
different ways. Therapy: treatment of infections in clinically sick animals, preferably 
with a bacteriological diagnosis. Metaphylactics: treatment of clinically healthy 
animals belonging to the same flock or pen as animals with clinical symptoms. In 
this way infections may be treated before they become clinically visible and the 
entire treatment period thereby shortened (Aarestrup, 2005; Hao; Cheng et al, 2014). 
In modern productions systems this is the only way to treat large broiler flocks with 
water medication. Prophylactics: treatment of healthy animals to prevent disease in 
a period where they are stressed (e.g. medicated early weaning) (Munita and Arias, 
2016). This use of antimicrobial agents may indicate management problems, and is 
in most countries not legal or considered imprudent. Growth promotion: continuous 
inclusion of antimicrobial agents in animal feed to improve growth (Blair et al, 
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2015). Antimicrobial agents are medicines used to treat infections caused by bacteria 
in particular (Nathan and Cars, 2014; Lushniak, 2014). They are essential to both 
human and animal health, but in recent years, some bacteria have demonstrated full 
or partial resistance to various antimicrobial agents (Aslam et.al, 2018; Lye et al, 
2012; Molbak, 2004). This phenomenon, called antimicrobial resistance (AMR), is 
rising concern for both public and animal health (Nathan and Cars, 2014; Bonnie 
and Marshall, 2011). Many of the actions implemented to improve animal health 
depend on the availability and appropriate use of quality veterinary medicines, and 
notably antimicrobial agents (Nathan and Cars, 2014). Animal health is a key 
component of policies to improve animal welfare, food security and food safety (ISO 
6887; Littmann and Viens, 2015).The OIE believes it is vital to enable adequate 
access to effective antimicrobial agents to treat animal diseases, but emphasises the 
need to regulate that access through the intervention of well-trained veterinarians, 
whose ethics are ensured by national Veterinary Statutory Bodies as laid down by 
law (Nathan and Cars, 2014).  Veterinary practice Antibiotics not only administered 
prophylactically but subtherapeutic doses are administered routinely via feed to 
increase feeding efficiency such as rate of weight gain in poultry subtherapeutic 
doses of antibiotics in feed promotes bacterial resistance by decimating the 
susceptible population of micro-organisms normally present in animals, selecting 
drug resistant strains (Cavalieri et al, 2005;  O’Neill, 2016). 
If drug-resistant bacteria spread to humans through the consumption of animal 
products, resistant bacteria could colonize their new hosts transferring antibiotic 
resistance to the normal drug-susceptible bacteria already present in the human gut 
flora (Blair et al, 2015; Randall et al, 2013). 
The primary aim of this study was to estimate the proportion of isolates resistant to 
specified antimicrobials amongst E. coli, Salmonella spp., Enterococcus spp. 
isolated from the gut of Azerbaijan meat chickens. 
 
Materials and Method 
The samples were collected between August 2018 and January 2019. The methods 
followed for this study are in line with recommendations from the OIE Chapter 6.7 
“Harmonisation of national antimicrobial resistance surveillance and monitoring 
programmes” (OIE Standards. 2015; OIE. 2018; Veldman et al, 2017) and ISO 
11133:2014 Microbiology of food, animal feed and water – Preparation, production, 
storage and performance testing of culture media (ISO, 2014; ISO, 2017; Singer et 
al, 2016). Chicken samples and eggs were collected from retail markets and the 
bacterial cultural were obtained from the chicken samples and eggs (ISO, 2018; 
ISO/TS 17728; Sohail et al, 2016).  
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Whole chickens were putted sterile plastic bags and added 1000ml sterile isotonic 
solution and washed, shaken 15 minutes. 1ml suspension was taken and resuspend 
the particles (1:10-1:1000) and each dilution (100mikrolitr) streaked direct onto SBA 
agar. The agar plates were incubated at 37°C for 24 h. CFUs were counted simple 
tick methods and multiply the dilution quantity and founded average numbers of 
CFUs (ISO 17604; Singer et al, 2016).   
The eggs were putted sterile plastic bags and added 100ml sterile isotonic solution 
and washed, shaken 15 minutes. 1ml suspension was taken and resuspend the 
particles (1:10-1:1000) and each dilution(100mikrolitr) streaked direct onto SBA 
agar. The agar plates were incubated at 37°C for 24 h. CFUs were counted simple 
tick methods and multiply the dilution quantity and founded average numbers of 
CFUs (Holmes et al, 2016; ISO, 17604; Nathan and Cars, 2014). 
100mikl yolk and white from eggs were suspended sterile isotonic solution different 
tubes and resuspend the particles (1:10-1:1000) and each dilution(100mikrolitr) 
streaked direct onto SBA agars. CFUs were counted simple tick methods and 
multiply the dilution quantities and founded average numbers of CFUs (ISO 6579-
1:2017; ISO 6887; ISO 6887-1:2017; ISO 7218). 
Enterococcus isolation and typing 
The prepared sample was shaken to resuspend the particles, and then streaked direct 
onto SBA agar. The agar plates were incubated at 37°C for 24 h. From a pure 
subculture from the original colony, bacteria were harvested for storage at -20°C on 
cryo-beads in two separate, identical containers labelled with the sample code and 
the laboratory reference number (ISO 6887-1:2017; Lynch et al, 2013; Murray, 
1990). 
E.coli isolation and typing 
E.coli was isolated using the ISO 16649-1:2018 for E.coli spp. using SBA, Endo 
agar  and Bismuth sulfite agar and incubated at 37°C for 24h (Dodani, 2018; ISO 
16649-1:2018; Islam et al, 2016). 
The prepared sample was shaken to resuspend the particles, and then streaked direct 
from SBA onto Endo agar which achieved both bacterial isolation and type 
confirmation. The agar plates were incubated at 37°C for 18h and then one clone 
was selected and subcultured onto Bismuth sulfite agar. E. coli isolation was 
confirmed using an indole test. From a pure subculture from the original colony, 
bacteria were harvested for storage at -20°C on cryo-beads in two separate, identical 
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containers labelled with the sample code and the laboratory reference number (ISO 
16649-1:2018; Kalia et al, 2014). 
Salmonella spp. isolation and typing  
Salmonella was isolated using the method  ISO 6579:2002  for Salmonella spp. 
using SBA, Endo agar  and Bismuth sulfite agar and incubated at 37°C for 24h. 
Bacterial isolates  were harvested for storage at -20°C on cryo-beads in two 
separate, identical containers labelled with the sample code and the laboratory 
reference number (ISO 6579-1:2017;Wellington et al, 2013). 
Each isolated and identified colonies have been submitted to an antibiogram test 
carried out by the disk diffusion method, as recommended by the National 
Committee for Clinical Laboratory Standards (Bonnie and Marshall, 2011). 
Antimicrobial susceptibility for the isolates was determined by the broth 
microdilution method either on veterinary reference card panels according to the 
manufacturers’ guidelines or in-house panels prepared according to Clinical and 
Laboratory Standards Institute (CLSI) standards. Isolates were subjected to analysis 
using both Clinical Breakpoints and Epidemiological Cut-off Values (ECOFF) (Liu 
et al, 2010). 
Isolates were screened for the following antibiotics and doses:  ceftriaxone (CFX) 
30 mg, gentamicin (GEN) 10 mg, tetracycline (TET) 30 mg, erythromycin (ERI) 15 
mg, amoxicillin (AX) 25 mg. More this concentration considered as antibiotic 
resistant bacteria (Bonnie and Marshall, 2011; Singer et al, 2016; Smith et al, 2007; 
Singer et al, 2016).  
 
Results 
Different antimicrobial resistance patterns were identified from all chicken samples.  
8 bacterial strains (4 Enterococcus spp., 2 E.coli, 2 Salmonella spp.) were isolated 
from the chicken of the different poultry farms (Table 1). Total bacterial counts 
(colony forming units-CFU) were underestimation which was given ISO standards. 
SB, HG, SN, VC conventional names were given to poultry farms.  Enterococcus 
spp. was detected from SB, HG, SN and VC, E.coli was identified from SN and VC, 
Salmonella spp. was sensed HG and VC. Enterococcus spp., E.coli. and Salmonella 
spp. were isolated in VC. 
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Table 1. Isolated bacterial strains from the chicken of the different poultry 
farms 
 
 Enterococcus spp. E.coli Salmonella spp. 
SB + - - 
Hg + - + 
Sn + + - 
Vc + + + 
In order to determine resistances, all strains were tested susceptibility to 5 antibiotics. 
The results are summarized in Table 2.   
The isolates screened, the most common resistance was observed against gentamicin, 
amoxicillin and erythromycin. Although 62.5% isolates were resistance to 
ceftriaxone and 62.5% isolates were resistance to tetracycline.  Enterococcus spp 
(SN), E.coli (SN), Enterococcus spp.(VC), E.coli(VC) were perform resistance to 
ceftriaxone but  Enterococcus spp (SB) and both Salmonella spp. strains were 
perform sensitivity to ceftriaxone. Enterococcus spp (SB), Enterococcus spp(HG), 
Salmonella spp.(HG), Salmonella spp.(VC) were perform resistance but  Enterococcus 
spp (SN), E.coli (SN), E.coli (VC) were perform sensitivity to tetracycline. Salmonella 
spp (VC) resistance is increasing against ceftriaxone (Table 2).  
Enterococcus spp. achieve the most common resistance to antibiotics. Salmonella 
spp (VC) perform resistance against gentamicin, tetracycline, amoxicillin and 
erythromycin but both isolates of Salmonella spp perform the sensitivity against 
ceftriaxone. E.coli spread resistance to gentamicin, amoxicillin and erythromycin but 
thoughtful to tetracycline (Table 3).   
 
Discussion 
The results show that Enterococcus spp are commonly found in the poultry farms 
but CFU level is underestimation. Antibiotic resistance Enterococcus spp were 
isolated from broiler chickens in terms of distribution among farms. Our results 
showed that Enterococcus spp strains were resistant to amoxicillin, gentamicin, 
erythromycin. Though the enterococci in this study showed acquired resistance traits 
to a number of antibiotics, they did generally not show resistance to the clinically 
relevant antibiotic tetracycline and ceftriaxone, especially among the Enterococcus 
spp (HG), Enterococcus spp (SB) strains. Most challenging are strains that have 
acquired multiple antibiotic resistance, especially resistance to erythromycin, 
amoxicillin and gentamicin. It is difficult to assess the impact of antibiotic-resistant 
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enterococci from foods on potential human pathogenicity. For the reason that 
antibiotic resistance alone cannot explain the virulence of enterococci. In order to 
become pathogenic, they need to express virulence traits associated with adhesion, 
translocation, and evasion of immune responses and cause pathological changes. It 
is clear that in the hospital environment, antibiotics may influence selection of 
pathogenic enterococci, which may lead to infections or superinfections (Molbak, 
2004). Eaton and Gasson showed that the incidence of virulence factors was highest 
among clinical enterococcal isolates, followed in decreasing order by food strains 
and starter strains, suggesting that the food and starter strains have a lower potential 
for pathogenicity (CLSI, 2012).  
E.coli and Salmonella spp isolates were recovered from VC and HG poultry farms. 
Obtaining such bacteria of the chicken samples from retail markets were due to the 
bad safety practice, which followed poultry farms.  Similar antibiotic resistance 
patterns were observed in different farms, indicating that certain isolates were clonal. 
Clonal isolates could also play an important role in the emergence of antibiotic-
resistant Escherichia coli strains. Forgetta and et al came same conclusion for 
Escherichia fergusonii (Davies and Davies, 2010) High levels of resistance to 
gentamicin, amoxicillin and erythromycin could be due to extensive use of this 
antibiotics over the years since its introduction to feed animals. This finding differed 
from that of Rooklidge (Pena-Miller et al, 2013; Rooklidge, 2004). The observation 
in the present study of isolates resistant to amoxicillin is in contrast with that reported 
by Smith et al. (Viktória et al, 2018; Smith, 2007) in E. coli isolated from poultry.  
Co-resistances were observed in the vast majority of strains this is due to co-selection 
with other resistance factors.   
Two Salmonella isolates displayed resistance to the gentamicin, tetracycline, 
amoxicillin, erythromycin, but both strains of salmonella were susceptible to 
ceftriaxone. Of particular importance is the isolation of tetracycline and 
erythromycin resistant salmonella. The latter can cause severe illness. The ability of 
bacteria to acquire antibiotic-resistance genes and subsequently spread them to many 
different bacterial species is well known (Hall, 1997).  
Our finding of the two salmonella isolates and E.coli from two brands of chicken 
samples from two grocery stores demonstrates the potential for the contamination of 
food during handling and processing. However, the contamination of retail meats 
with resistant salmonella mainly reflects carriage of the organism by poultry farms; 
intervention strategies should therefore focus principally on reducing the number of 
pathogens present on farms and in slaughterhouses. 
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Variations in husbandry practices among farms may play a role in the antibiotic 
resistance profile of isolates, because a significant difference was noticed between 
different farms.  
Conclusions 
Antibiotic resistance is one of the most serious threats to human health today (World 
Health Organization.2014). We should seek to increase our knowledge regarding the 
extent of the AMR issue. Ecological and environmental aspects of the issue need not 
be ignored; all the elements of “one health” should be part of the control policy. 
Alternative strategies may also play a fruitful role, especially in developing 
countries. Current global interest indicates that AMR is not an unheeded issue 
anymore. Although this attention is not itself adequate to combat AMR, a global 
code of conducts implementing all the options of action against AMR might 
eliminate in the future (Roca et al, 2015). The creation of new antibiotics targeting 
the growing threat of multidrug resistance is a goal that remains "alarmingly elusive” 
(Merelli et al, 2013). Alternatives to antibiotics such as probiotics and lytic 
bacteriophages can help to decrease the burden of AMR globally. The threat of 
resistance will always accompany any new drug introduced for clinical use. The only 
possible, sustainable solution is to keep pace with it. This will involve introducing 
profound changes in the use of these drugs, including stewardship programs for 
rational use and improve targeted therapy. Furthermore, implementation of adequate 
preventive measures such as vaccines and faster diagnostic tools as well as 
improving hygiene and reducing the use of antibiotics in animals, will be the only 
way for preserving the usefulness of antibiotics for future generations and ensure a 
healthy future for the world’s population. Finally, it is of critical importance to 
acquire a more comprehensive understanding of the molecular, evolutionary and 
ecological mechanisms governing the spread of antibiotic resistance. It is time to 
distinguish the exact costs of antibiotic use in agricultural practice in terms of 
antibiotic resistance and its significances on the sustainability of susceptible bacterial 
flora in the environment and to act accordingly. 
Acknowledgements 
The authors acknowledge research funding from Khazar University  
References 
Aarestrup, F. M. (2005). Veterinary Drug Usage and Antimicrobial Resistance in Bacteria 
of Animal Origin// Basic & Clinical Pharmacology & Toxicology 2005, 96, 271–
281p. 
Aslam, B., Wang, W., Arshad, M. I., Khurshid, M., Muzammil, S., Rasool, M. H., Nisar, 
M. A., Alvi, R. F., Aslam, M. A., Qamar, M. U., Salamat, M. K. F., & Baloch, Z. 
 
24  Omarov et al.   
(2018). Antibiotic resistance: a rundown of a global crisis//Infection and Drug 
Resistance. 11: 1645–1658. 
Blair, J. M., Webber, M. A., Baylay, A. J., Ogbolu, D. O., & Piddock, L. J. (2015). 
Molecular mechanisms of antibiotic resistance. Nat Rev Microbiol. 2015;13(1):42–
51. 
Bonnie, M., & Marshall S. B. (2011). Levy Food Animals and Antimicrobials: Impacts on 
Human Health//Clin Microbiol Rev. 24(4): 718–733.doi: 10.1128/CMR.00002-11. 
Cavalieri S. J., et al. (2005). Manual of antimicrobial susceptibility testing. American 
Society for Microbiology, QR177,.M37. 
Clinical and Laboratory Standards Institute (CLSI). (2012). Performance standards for 
antimicrobial disk susceptibility tests; approved standard, 11th ed. CLSI Document 
M02-A11. CLSI, Wayne, PA. 
Davies, J., & Davies, D. (2010). Origins and evolution of antibiotic resistance. Microbiol 
Mol Biol Rev. 74(3):417–433. 
Dodani S. K., Nasim A., Aziz T., & Rizvi, A. (2018). Pattern of Antibiotic Resistance in E. 
coli and Klebsiella Bacteremia in Renal Transplant Recipients from Developing 
Country. Transplantation, 102 S360. 
Eaton, T. J., & Gasson, M. J. 2001. Molecular screening of Enterococcus virulence 
determinants and potential for genetic exchange between food and medical isolates. 
Appl. Environ. Microbiol. 67:1628–1635. 
Forgetta, V., Rempel, H., Malouin, f., Vaillancourt, R., Topp, Jr. E., Dewar, K., & 
Diarra, M. S. (2012). Pathogenic and multidrug-resistant Escherichia fergusonii from 
broiler chicken. Poult. Sci. 91:512–525. 
Hall, R. M. (1997). Mobile gene cassettes and integrons: moving antibiotic resistance genes 
in gram-negative bacteria. Ciba Found Symp. 207:192- 202. 
Hao, H., Cheng, G., Iqbal, Z., Ai, X., Hussain, H. I., Huang, L., Dai, M., Wang, Y., Liu, 
Z., & Yuan, Z. (2014). Benefits and risks of antimicrobial use in food-producing 
animals// frontiers microbiology, doi: 10.3389/fmicb.00288. 
Holmes, A. H., Moore, L. S., Sundsfjord, A., Steinbakk, M., Regmi, S., Karkey, A., 
Guerin, P. J., & Piddock, L. J. (2016). Understanding the mechanisms and drivers 
of antimicrobial resistance. Lancet. 387(10014):176–187. 
ISO 11133:2014, Microbiology of food, animal feed and water — Preparation, production, 
storage and performance testing of culture media. 
ISO 16649-1:2018, Microbiology of the food chain - Horizontal method for the enumeration 
of beta-glucuronidase-positive Escherichia coli - Part 1: Colony-count technique at 44 
degrees C using membranes and 5-bromo-4-chloro-3-indolyl beta-D-glucuronide. 
ISO 17604, Microbiology of the food chain - Carcass sampling for microbiological analysis. 
ISO/TS 17728, Microbiology of the food chain - Sampling techniques for microbiological 
analysis of food and feed samples. 
ISO 6579-1:2017, Microbiology of the food chain - Horizontal method for the detection, 
enumeration and serotyping of Salmonella -- Part 1: Detection of Salmonella spp. 
ISO 6887 (all parts), Microbiology of food and animal feed - Preparation of test samples, 
initial suspension and decimal dilutions for microbiological examination. 
ISO 6887-1:2017, Microbiology of the food chain - Preparation of test samples, initial 
suspension and decimal dilutions for microbiological examination - Part 1: General 
rules for the preparation of the initial suspension and decimal dilutions. 
ISO 7218, Microbiology of food and animal feeding stuffs - General requirements and 
guidance for microbiological examinations. 
Detection of Antibiotic Resistance Bacterial Isolates from Retail Chickens and  
Eggs in Azerbaijan 25 
Simmons, K., Islam, M. R., Rempel, H., Block, G., Topp, E., & Diarra, M. S. (2016). 
Antimicrobial Resistance of Escherichia fergusonii Isolated from Broiler Chickens. 
Journal of Food Protection, 79 (6): 929–938. 
Kalia, V. C., Wood, T. K., & Kumar, P. (2014). Evolution of resistance to quorumsensing 
inhibitors. Microb Ecol. 68(1):13–23. 
Kumar, M., Curtis, A., & Hoskins, C. (2018). Application of nanoparticle technologies in 
the combat against anti-microbial resistance. Pharmaceutics.18:10(1). 
Littmann, J., & Viens, A. M. (2015).  The ethical significance of antimicrobial 
resistance.Public Health Ethics. 8(3):209-224. 
Lynch, J. P., Clark, N. M., & Zhanel, G. G. (2013). Evolution of antimicrobial resistance 
among Enterobacteriaceae (focus on extended spectrum beta-lactamases and 
carbapenemases). Expert Opin Pharmacother. 14(2):199–210. 
Liu, A., Tran, L., Becket, E., Lee, K., Chinn, L., Park, E., Tran, K., & Miller, J. H. 
(2010). Antibiotic sensitivity profiles determined with an Escherichia coli gene 
knockout collection: generating an antibiotic bar code. Antimicrob Agents 
Chemother. 54(4):1393–1403. 
Lushniak, B. D. (2014). Antibiotic resistance: a public health crisis. Public Health 
Rep.129(4):314–316.  
Lye, D. C., Earnest, A., Ling, M. L., Lee, T. E., Yong, H. C., Fisher, D. A., Krishnan, P., 
& Hsu, L. Y. (2012). The impact of multidrug resistance in healthcare-associated and 
nosocomial Gram-negative bacteraemia on mortality and length of stay: cohort study. 
Clin Microbiol Infect. 18(5):502–508. 
Bassetti, M., Merelli, M., Temperoni, C., & Astilean, A. (2013). New antibiotics for bad 
bugs: where are we? Annals of Clinical Microbiology and Antimicrobials 2013, 12:22 
Molbak, K. (2004). Spread of resistant bacteria and resistance genes from animals to humans 
- the public health consequences. J Vet Med B Infect Dis Vet Public Health. 51(8-
9):364–369. 
Munita, J. M., & Arias, C. A. (2016). Mechanisms of antibiotic resistance. Microbiol 
Spectr.4(2). 
Murray, B. E. (1990). The life and times of the Enterococcus. Clin. Microbiol. Rev. 3:46-
65. 
Nathan, C., & Cars, O. (2014). Antibiotic resistance-problems, progress, and prospects. N 
Engl J Med. 371(19):1761-1763.  
Nathan, C. (2004). Antibiotics at the crossroads. Nature. 431(7011): 899-902.  
OIE. (2018). The Third OIE Annual Report on Antimicrobial Agents Intended for Use in 
Animals, World Organisation for Animal Health (OIE), 2018 
OIE Standards. (2015). Guidelines and Resolution on antimicrobial resistance and the use 
of antimicrobial agents, OIE, 130p. 
O’Neill, J. (2016). Review on antimicrobial resistance-Tackling drug-resistant infections 
globally. Retrieved from https://amr-review.org/. 
Pena-Miller, R., Laehnemann, D., Jansen, G., Fuentes-Hernandez, A., Rosenstiel, P., 
Schulenburg, H., & Beardmore, R. (2013). When the most potent combination of 
antibiotics selects for the greatest bacterial load: the smile-frown transition. PLoS 
Biol. 11(4):e1001540. 
Randall, C. P., Mariner, K. R., Chopra, I., O’Neill, A. J. (2013). The target of daptomycin 
is absent from Escherichia coli and other Gram-negative pathogens. Antimicrob 
Agents Chemother. 57(1):637-639. 
Roca, I., Akova, M., Baquero, F., et al. (2015). The global threat of antimicrobial 
resistance: science for intervention. New Microbes New Infect. 6:22-29. 
 
26  Omarov et al.   
Rooklidge, S. J. (2004). Environmental antimicrobial contamination from terraccumulation 
and diffuse pollution pathways. Sci. Total Environ. 325:1-13. 
Viktória, L., Martins A., Spohn, R., et al. (2018). Antibiotic-resistant bacteria show 
widespread collateral sensitivity to antimicrobial peptides. Nature Microbiology. 3(6): 
718-731. 
Seral, C., van Bambeke, F., & Tulkens, P. M. (2003). Quantitative analysis of gentamicin, 
azithromycin, telithromycin, ciprofloxacin, moxifloxacin, and oritavancin 
(LY333328) activities against intracellular Staphylococcus aureus in mouse J774 
macrophages. Antimicrob Agents Chemother. 7(7):2283-2292. 
Singer, A. C., Shaw, H., Rhodes, V., Hart, A. (2016). Review of antimicrobial resistance 
in the environment and its relevance to environmental regulators. Front Microbiol. 
7:1728. 
Smith, J. L., Drum, D. J. V., Dai Y., Kim J. M., Sanchez S., Maurer, J. J., Hofacre, C. 
L., & Lee, M. D. (2007). Impact of antimicrobial usage on antimicrobial resistance 
in commensal Escherichia coli strains colonizing broiler chickens. Appl. Environ. 
Microbiol. 73:1404-1414. 
Sohail, M., Rashid, A., Aslam, B., Waseem, M., Shahid, M., Akram, M., Khurshid, M., 
Rasool, M. H. (2016). Antimicrobial susceptibility of Acinetobacter clinical isolates 
and emerging antibiogram trends for nosocomial infection management. Rev Soc Bras 
Med Trop. 49(3):300-304. 
Veldman, K.T., Mevius, D. J., et.al. (2017). Monitoring of Antimicrobial Resistance and 
Antibiotic Usage in Animals in the Netherlands,79p. 
Wellington, E. M., Boxall, A. B., Cross, P., et al. (2013). The role of the natural 
environment in the emergence of antibiotic resistance in Gram-negative bacteria. 
Lancet Infect Dis. 3(2):155–165. 
World Health Organization. (2014). Antimicrobial resistance: global report on 
surveillance. 
 
